It is well known that the increase of necrotic core in previous atherosclerotic coronary artery disease is one of the conditions of vulnerable plaque. However, it is not known how fast necrotic core could decrease in a vulnerable plaque. We had 2 patients who had suffered from acute myocardial infarction and had large amount of necrotic core in their culprit lesions at baseline, which decreased markedly within 7 days. Also, they were clinically stable and asymptomatic over 1 year follow-up. It is first report to show markedly decrease of necrotic core amount within only 7 days in culprit lesions of 2 cases of acute myocardial infarction with angiographically minimal lesions.
INTRODUCTION
It is well known that acute myocardial infarction or sudden death may occur in patients with variant angina, even with no or insignificant organic coronary stenosis [1] . Moreover, most of variant angina has lots of plaque, though it has insignificant stenosis on angiogram. Some clinical studies have shown that patients with variant angina treated with calcium blockers rarely experience cardiac events [2, 3] . However, several angiographic studies concerning the relationship between vasospasticity and the acceleration of atherosclerosis have yield conflicting results [4] [5] [6] [7] [8] . These two patients showed unchanged coronary angiogram and plaque burden at follow-up 7 days later though one patient had complained intermittent chest pain during that period.
CASES

Case 1
A 39-year-old man with a history of hypertension and smoking habit was brought to the emergency room because he suddenly developed resting chest pain lasting for 30 minutes. The initial electrocardiogram at emergency room showed ST-segment elevation in the precordial leads, which promptly normalized after sublingual nitroglycerin administration (Figure 1) . Cardiac enzyme levels were elevated. CK-MB and Troponin T levels were 166.5 ng/mL (0 -3.6 ng/mL) and 0.89 ng/mL (0 -0.1 ng/mL), respectively. Emergent coronary angiography revealed a minimal lesion in the middle portion of the left anterior descending (m-LAD) artery (Figure 2 ) and intermediate stenosis of proximal right coronary artery (p-RCA). We performed intravascular ultrasound (IVUS) after 200 µg nitroglycerin intracoronary injection and m-LAD of culprit lesion revealed minimal lumen cross-sectional area of 7.1 mm 2 with plaque burden of 68% (Figure 3) . After 7 days, we performed follow-up coronary angiogram because he had intermittent resting chest pain. His follow-up coronary angiogram was unchanged and IVUS showed minimal lumen cross-sectional area of 6.9 mm 2 with plaque burden of 64% (Figure 3) . However, at baseline the necrotic core volume was 68.1 mm 3 that had decreased to 24.4 mm 3 after 7 days ( Table 1) . In contrast to m-LAD, p-RCA of nonculprit had necrotic core of 11.0 mm³ at baseline and 12.3 mm 3 at follow-up. The patient was treated with calcium channel blocker with oral nitrate and he was free from angina for the last 12 months.
Case 2
A 37-year-old man of current smoker was admitted to emergency room because of suddenly developed resting chest pain in the preceding 5 hours. At admission his hest pain has partially subsided because he took sublin-* All authors have approved the final manuscript, which has not been published and is not under consideration elsewhere. We declare that there is no conflict of interest for any author. # Corresponding author. gual nitroglycerin at transferring hospital. His initial electrocardiogram appeared to be normal. His CKMB was 112.78 ng/ml (0 -3.6 ng/ml) and Troponin T was 2.26 ng/ml (0 -0.1 ng/ml). His echocardiogram showed focal akinesia of true apical wall with preserved LV systolic function. We performed elective coronary angiogram after 2 days. He had minimal lesions in m-LAD Comparing baseline and the images after 7 days, they show much decreased necrotic core after 7 days in culprit lesions of both cases.
( Figure 2) . We performed vasospasm test with intracoronary ergonovine injection. While right coronary ar- tery had negative result, LAD was positive with a focal dynamic narrowing up to 90 percent of the vessel accompanied by chest pain with ST-segment elevation on the precordial leads. After 200 µg of nitroglycerin intracoronary injection, we performed IVUS and it revealed minimal lumen cross-sectional area of 5.5 mm 2 with plaque burden of 66% (Figure 3 ) in m-LAD. We performed follow-up coronary angiogram after 7 days, which was not changed. We performed IVUS, which showed minimal lumen cross-sectional area of 6.3 mm 2 with plaque burden of 61% (Figure 3) . The necrotic core volume was 14.1 mm 3 in the whole lesion length at baseline, but it was much decreased to 7.3 mm 3 after 7 days ( Table 1) . The patient was treated with medication of calcium channel blocker with oral nitrate and he has been free from angina for 16 months.
DISCUSSION
The most common histological appearance of patients with variant angina is neointimal hyperplasia [1] . In the first case, p-RCA of non-culprit lesion had a plaque type of fibroatheroma with VH-IVUS that had relatively small amount of necrotic core. However, m-LAD of its culprit lesion showed large amount and conglomerated necrotic core. It is well known that the increase of necrotic core in previous atherosclerotic coronary artery disease is one of the conditions of vulnerable plaque [9] . But how the increase of necrotic core in variant angina affects the provocation of spasm and clinical outcome remains unclear. Also, it is uncertain, though intriguing, why more than 50% of necrotic core decrease in a week and thereafter the patients remained symptoms free.
Coronary angioscopic studies in patients with variant angina have revealed a high frequency of intimal injuries as intimal flap, hemorrhage, and ulcer at the site of vasospasm that were not detected by the simultaneous performance of coronary angiography [10] . Recent studies showed that intraplaque hemorrhage is an important process in the progression of asymptomatic plaques into high-risk unstable lesions [11] . Red blood cell membranes are rich in phospholipids and free cholesterol, and their accumulation within plaques plays a key role in promoting lesion instability through necrotic core expansion and inflammatory cell infiltration [12] . If this would have been intraplaque hemorrhage that can be absorbed quickly as like developed fast. However, there is no data how intraplaque hemorrhage looks like in VH-IVUS. So, we have to concern about this limitation of VH-IVUS that intraplaque hemorrhage may mislead the necrotic core in VH-IVUS. In addition, it is not known whether plaque composition could decrease rapidly only in patients with variant angina or not.
Another we should be concerned that reprobucibility of VH-IVUS is limited. But, recent some studies showed VH-IVUS has good or acceptable reproducibility. One study showed that the Spearman rank-order correlation coefficients between Pullback trials 1 and 2 for the fibrous, fibrofatty, necroticcore, and dense calcium measurements were 0.97, 0.90, 0.90 and 0.90, respectively, and therefore evidenced a high level of reproducibility [13] . Regarding the inter-catheter relative difference, the other study also demonstrated acceptable reproducibility of VH-IVUS with the limits of agreement for calcium, fibrous, fibrofatty and necrotic core area measurements were 0.22, -0.25 mm 2 ; 1.02, -0.71 mm 2 ; 0.61, -0.65 mm 2 ; and 0.43, -0.38 mm 2 respectively [14] . Also in volumetric measurements, another study showed relatively high reproducibility of VH-IVUS. For fibrous, fibrofatty, calcium, and necrotic-core volumes the relative measurement differences 1.40% +/-4.1%; 1.26% +/-6.7%; 2.66% +/-7.4%; 0.85% +/-4.4%, respectively in intra-observer comparison, repeated pullback (p = NS for all) [15] . We measured 2 cases all with one analyzer. Therefore, though we consider the difference of inter-catheter variability, we could not say that the degree of change of necrotic core at follow-up, more than 50%, was accident.
However, a word of caution should be mentioned, these are just two cases, and further study is needed to observe how the tissue characterization can help us to evaluate the culprit lesions in patients with variant angina that eventually developed an AMI.
